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There 1s described a method for applying a control rig to an
amimation of a character, the method comprising: receiving a
state change for the character being 1n a first state; determin-
ing a second state for the character using the state change;
retrieving an animation clip and a control rig both corre-
sponding to the second state, the animation clip comprising a
plurality of poses for the character each defining a configu-
ration for a body of the character, the control rig being specific
to the second state and corresponding to at least one constraint
to be applied on the body of the character; applying the
control rig to the animation clip, thereby obtaining a ngged
amimation clip; and outputting the rigged animation clip.
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METHOD AND SYSTEM FOR CREATING
ANIMATION WITH CONTEXTUAL RIGGING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s the first application filed for the present invention.

TECHNICAL FIELD

The present invention relates to the field of animation cre-
ation, and more particularly to methods and systems for con-
textual rigging of animation.

BACKGROUND

In at least some game engines, state machines are used for
ammating characters. A state machine 1s usually specific to a
given character, and comprises animation clips which each
correspond to a state for the given character.

Control or contextual rigging techniques are also usually
used for fixing animation clips while game 1s playing. In some
embodiments, a generic control rig 1s used for all of the
ammation clips. For example, the generic control rig com-
prises different parts forrigging a leg, an arm, a face, etc. Each
time the state machine outputs an animation clip, an analysis
1s performed to determine whether each part of the generic
control rig must be applied to the ammation clip, which
requires 1mportant computer processing unit (CPU) and
memory usage. In other embodiments, several control rigs
cach directed to rig a different part of a character are used. For
example, a first control rig 1s used for rigging an arm, a second
control rig 1s used for rigging a leg, a third control rig 1s used
for rigging a face, etc. Each time the state machine outputs an
amimation clip, an analysis 1s performed to determine whether
cach control rig must be applied to the output animation clip,
which also requires important CPU and memory usage.

Therelore, there 1s a need for an improved method and
system for rigging an animation clip.

SUMMARY

According to a first broad aspect, there 1s provided a
method for applying a control rig to an amimation of a char-
acter, the method comprising: receiving a state change for the
character being in a first state; determining a second state for
the character using the state change; retrieving an animation
clip and a control rig both corresponding to the second state,
the animation clip comprising a plurality of poses for the
character each defining a configuration for a body of the
character, the control rig being specific to the second state and
corresponding to at least one constraint to be applied on the
body of the character; applying the control rig to the anima-
tion clip, thereby obtaining a rigged animation clip; and out-
putting the rigged animation clip.

In one embodiment, the reception of the state change com-
prises receiving a property change for the character.

In one embodiment, the determining step comprises com-
paring the property change to a property threshold.

In one embodiment, the rece1ving step comprises recerving,
a desired state for the character.

In one embodiment, the application of the control rig to the
anmimation clip comprises, for at least some of the plurality of
poses, moditying the configuration for the body of the char-
acter.

In one embodiment, the method further comprises retriev-
ing a control curve comprising a temporal indication for
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applying the control rig, said applying the control rig to the
ammation clip comprising applying the control rig to each
one of the plurality of poses according to a corresponding
value of the control curve.

In one embodiment, the method further comprises the steps
of: recetving a further state change for the character; deter-
mining a third state for the character using the further state
change and a state machine; retrieving a further animation
clip for the character and a further control rig both corre-
sponding to the third state, the further animation clip com-
prising a plurality of second poses for the character, the fur-
ther control rig being specific to the third state and
corresponding to at least one further constraint to be applied
on the body of the character; and blending the animation clip
and the further animation clip together to obtain a blended
amimation clip; wherein the application of the control rig to
the animation clip comprises applying the control rig and the
further control rig to the blended animation clip.

In one embodiment, the blending step comprises blending,
at least one last pose of the animation clip and at least one first
pose of the further animation clip together to generate at least
one blended pose.

In one embodiment, the control rig 1s an inverse kinematic
rig.

According to a second broad aspect, there 1s provided an
apparatus for applying a control rig to an animation of a
character, the apparatus comprising a storing unit and a pro-
cessing unit configured for: recerving a state change for the
character being 1n a first state; determining a second state for
the character using the state change; retrieving an animation
clip and a control rig both corresponding to the second state,
the animation clip comprising a plurality of poses for the
character each defining a configuration for a body of the
character, the control rig being specific to the second state and
corresponding to at least one constraint to be applied on the
body of the character; applying the control rig to the anima-
tion clip, thereby obtaining a rigged animation clip; and out-
putting the rigged animation clip.

According to another broad aspect, there 1s provided a
computer readable memory having recorded thereon state-
ments and instructions for execution by a processing unit, the
statements and 1nstructions comprising the steps of: receiving,
a state change for the character being 1n a first state; deter-
mining a second state for the character using the state change;
retrieving an animation clip and a control rig both corre-
sponding to the second state, the animation clip comprising a
plurality of poses for the character each defining a configu-
ration for a body of the character, the control rig being specific
to the second state and corresponding to at least one constraint
to be applied on the body of the character; applying the
control rig to the animation clip, thereby obtaining a rigged
amimation clip; and outputting the rigged animation clip.

According to a further broad aspect, there 1s provided a
system for applying a control rig to an animation of a char-
acter, the system comprising: a state machine unit adapted to
receive a state change for the character being in a first state,
determine a second state for the character using the state
change, and retrieve an animation clip and a control rig both
corresponding to the second state, the animation clip com-
prising a plurality of poses for the character each defining a
coniiguration for a body of the character, the control rig being
specific to the second state and corresponding to at least one
constraint to be applied on the body of the character; and a nig
evaluator adapted to apply the control rig to the animation
clip, thereby obtaining a rigged animation clip and output the
rigged animation clip.
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In one embodiment, the state machine unit 1s adapted to
receive a property change for the character.

In one embodiment, the state machine unit 1s adapted to
compare the property change to a property threshold.

In another embodiment, the state machine unit is adapted to
receive a desired state for the character.

In one embodiment, the rig evaluator 1s adapted to modify
the configuration for the body of the character for at least one
of the plurality of poses.

In one embodiment, the state machine unit 1s further
adapted to retrieve a control curve comprising a temporal
indication for applying the control rig and the rig evaluator 1s
turther adapted to apply the control rig to each one of the
plurality of poses according to a corresponding value of the
control curve.

In one embodiment, the system further comprises a blend-
ing unit connected between the state machine unit and the nig
evaluator, the state machine umt being further adapted to
receive a further state change for the character, determine a
third state for the character using the further state change, and
retrieve a further animation clip for the character and a further
control rig both corresponding to the third state, the further
amimation clip comprising a plurality of second poses for the
character, the further control rig being specific to the third
state and corresponding to at least one further constraint to be
applied on the body of the character, the blending unmit being
adapted to blend the animation clip and the further animation
clip together to obtain a blended animation clip, and the ng
evaluator being further adapted to apply the control rig and
the further control rig to the blended amimation clip.

In one embodiment, the blending unit 1s adapted to blend at
least one last pose of the animation clip and at least one {first
pose of the further animation clip together to generate at least
one blended pose.

In one embodiment, the control r1g 1s an mverse kinematic
rig.

It should be understood that a “character” can be any entity
that can be ammmated 1n an animation, a video game, and the
like. For example, a character can be an animated object, an
animated avatar, or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the present invention
will become apparent from the following detailed descrip-
tion, taken 1 combination with the appended drawings, in
which:

FIG. 1 1s a block diagram illustrating a state machine, in
accordance with an embodiment;

FIG. 2 illustrates an exemplary pose for a character, in
accordance with an embodiment;

FIGS. 3a-3c 1llustrate three poses comprised 1n an anima-
tion clip corresponding to a “walk™ state, 1n accordance with
an embodiment;

FI1G. 4 1s a flow chart of a method for applying a control rig
to an animation clip, 1n accordance with an embodiment;

FIGS. 5a-5f 1llustrate different poses comprised 1n an ani-
mation clip corresponding to a “qump” state, 1n accordance
with an embodiment;

FIGS. 6a-6f illustrate different poses comprised 1n anima-
tion clips corresponding to a “grab gun” and “aim at” states,
in accordance with an embodiment;

FI1G. 7 1s a block diagram illustrating a system for applying
a control rig to an animation clip, 1n accordance with an
embodiment; and

FIG. 8 1s a block diagram illustrating a game engine, in
accordance with an embodiment.
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It will be noted that throughout the appended drawings,
like features are 1dentified by like reference numerals.

DETAILED DESCRIPTION

In the present description, there 1s described a method and
system for applying a control or contextual rig to an anima-
tion. The anmimation 1s created using a state machine. A state
machine comprises a network of states which represents the
different states 1n which an animated character or object may
be. The different states are interconnected by connections
which each represent a transition between two iterconnected
states. A state-specific animation clip 1s associated with each
state of the state machine.

At least one state-specific control or contextual rig 1s asso-
ciated with at least one of the states of the state machine.
When playing an amimation, only the control ng associated
with the state corresponding to the animation 1s evaluated to
determine whether the control rig should be applied. There-
fore, 11 no control rig i1s associated with a given state, no
evaluation 1s required when the animation clip corresponding
to the given state 1s played, which reduces the computational
time and/or the memory requirements.

A control or contextual rig comprises at least one constraint
which performs a specific task on at least one part of the body
of an amimated entity, such as an animated character or ani-
mated object for example. For example, a control rig can
comprise a chain solver. A control rng may comprise con-
straints to force a character to look at a particular object or 1n
a particular direction. In another example, a control rig may
comprise constraints to 1mpose a given position/configura-
tion for the ammmated character or for a part of the body of the
ammated character. In a further example, a control rig may be
used to ensure a physical contact of the foot of a character on
top of the ground, and keep the character knee pointing in a
desired direction.

When applying the control rig to an amimation clip, the
configuration of the character body 1s modified so that the
constraints corresponding to the control rig be met.

In one embodiment, during a transition between a first state
and a second state for the animated character, the animations
corresponding to the first and second states are first blended
together before being rnngged and played. Only the control rigs
associated with the first and second states are successively
evaluated after the blending of the two animation clips.

The anmimation generation for a character 1s based on a state
machine. As described above, a state machine comprises a
network of possible states 1n which an animated character
may be. FIG. 1 1llustrates one exemplary network of states for
a character. The central state of the network 1s the “idle” state.
The other possible states are directly or indirectly connected
to the “1dle™ state. For example, other possible states for the
ammated character comprises a “walk” state, a “run” state, a
“turn-left” state, a “turn-right” state, and the like. The differ-
ent states are interconnected together via connections which
cach represent a transition between two adjacent states. The
character may pass from a first state to a second state 1f the
first and second states are connected together. If two states are
directly connected together, the character can pass directly
from one of these two states to the other. For example, the
character can directly pass from “idle” to “turn-left” or from
“walk” to “run”. However, 1f a first and a second state are
indirectly connected together, 1.e. connected via at least one
intermediary state, then the character cannot directly pass
from the first state to the second state, and vice versa. The
character has to pass through the at least one intermediary
step to pass from the first state to the second state, and vice




US 8,933,940 B2

S

versa. For example, while he can directly pass from the “run”
state to the “walk’ state, the character has to pass through the
“stance-to-walk™ and “step front” states to pass from the
“walk” state to the “1dle” state.

A state-specific animation clip 1s associated with each state
comprised in the state machine. Each animation clip com-
prises information that can be used for generating an anima-
tion of a character when 1n the state to which the animation
clip 1s associated. For example, the animation clip associated
with a “walk™ state comprises mformation from which an
anmimation 1n which a character 1s walking may be generated.
For example, an animation clip comprises at least a series of
poses, each defining a given configuration for the body of the
character. An animation clip may also comprise a sample rate,
1.¢. the sample rate at which the animation clip was created.

FIG. 2 illustrates one exemplary pose for a character. The
pose corresponds to a given configuration for the body of the
character to which the animation clip 1s associated. For
example, a body configuration may be defined by a position,
a rotation, and a scale for the skeleton joints and/or bones of
the character body.

In one embodiment, the joints and/or bones of the character
body are linked to control points that can be used to control
the orientation of body parts of the character.

As described above, an animation clip comprises a series of
poses of which a timely execution creates an animation.
FIGS. 3a, 3b, and 3¢ 1llustrates some poses comprises 1n an
amimation clip corresponding to a “walk™ state.

FIG. 4 illustrates one embodiment of a method 40 for
applying a control rig to an animation of a character during
execution of a video game. The animation 1s based on a state
machine specific to the character to be animated. The first step
42 of the method 40 comprises the step of receiving a change
tor the state of the character that 1s 1n a present or {irst state. A
state change comprises any input that may affect the state 1n
which the character 1s and force the character to pass from the
first state to a second state.

In one embodiment, the state change comprises an 1denti-
fication of a desired state for the character. For example and
referring back to FIG. 1, the received state change may be
indicative of the “step back™ state while the character 1s pres-
ently 1n the “1dle” state. In another example, the recerved state
change may be indicative of the “i1dle” state while the char-
acter 1s presently in the “run” state.

In another embodiment, the state change may be indicative
of a change 1n a characteristic or parameter of the character.
For example, the character may be presently 1 a “run” state
and, at step 42, a change in the speed at which the character 1s
running 1s recerved.

At step 44, the second state for the character 1s determined
using the received input, 1.e. the state change, and the state
machine, such as the state machine 1llustrated in FIG. 1.

In an embodiment 1n which the received state change infor-
mation 1s indicative of a desired state for the character, a
determination of the interconnection between the present or
first state and the desired state 1s performed. If the first state
and the desired state are directly connected together, then the
second state 1s the desired state comprised 1n the received
state change. For example, 11 the character 1s presently 1n the
“1dle” state and the desired state indicated 1n the received state
change 1s the “step back™ state, then the second state 1s the
“step back” state since the “i1dle” and “step back™ states are
directly connected. If the first state and the desired states are
not directly connected together, 1.e. 1f they are connected via
at least one intermediary state, then the second state 1s the first
intermediary state. For example, 11 the character 1s presently
in the “run” state and the desired state indicated in the
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received state change 1s the “idle” state, then the “run™ and
“1dle” states are indirectly connected via three imntermediary
states, 1.e. the “walk”, “stance-to-walk”, and “step front”
states. In that case, the second state 1s the first intermediary
state, 1.e. the “walk” state.

In an embodiment in which the recerved state change infor-
mation 1s indicative of a character parameter, the second state
1s determined using the character parameter. For example, the
value of the parameter may be compared to a threshold and
the second state 1s determined according to the result of the
comparison. For example, a parameter chosen for determin-
ing the second state may be the speed of a character being 1n
a “walk” state. If the speed of the character decreases below a
first threshold, then it 1s determined that second state 1s the
“1dle” state. If the speed of the character increases above a
second threshold being greater than the first threshold, then it
1s determined that the second state for the character 1s the
“run” state.

At step 46, both an animation clip and a control rig, each
specific to the second state, are retrieved from a database. The
database comprises a state-specific animation clip for each
state of the state machine. The database further comprises a
state-specific control rig for at least some of the states com-
prised in the state machine.

It should be understood that if the second state 1s associated
with no control rig, then only the animation clip specific to the
second state 1s retrieved. In that case, the animation clip 1s
then output without any control rigging step.

At step 48, a determination as so whether the state-specific
control rig should be applied to the animation clip 1s per-
formed. If the state-specific control rig should not be applied
to the animation clip, then the animation clip 1s output without
any control rigging. Otherwise, the state-specific control nig
associated with the second state 1s applied to the animation
clip corresponding to the second state. When applying the
control rig to the animation clip/pose, the constraints com-
prised in the control rig are applied to the character, 1.e. the
configuration of the character 1s modified so that the con-
straints be met. For example, the position of a character’s foot
in a pose may be modified to ensure a physical contact
between the character’s foot and a tloor.

In one embodiment, for each pose of the animation clip, a
determination as to whether the control rig should be applied
1s performed. Depending on the result of the determination,
the control rig may be applied to each pose of the animation
clip or only to some of the poses of the animation clip.

In one embodiment, the application of the control rig to the
ammation clip/poses 1s performed using information con-
tained 1n the ammmation clip. For example, 1n an animation clip
in which a character wears a holster for receiving a handgun,
a control rig may comprise constraints to ensure that the
character’s hand will be 1n physical contact with the handgun
while the character draws the handgun. In this case, the posi-
tion of the handgun, while 1n the holster, 1s comprised 1n the
animation clip.

In the same or another embodiment, the application of the
control rnig 1s performed using information external to the
amimation clip, such as timing, the position of an object, with
which the character has to 1nteract during the animation, the
position for a body part of the character or information from
which the position for the body part can be determined, the
height of an obstacle to jump over, the current slope of a
terrain on which the character walks, the positions of the
hands on a edge when climbing a wall, and the like. For
example, 11 1n an animation clip a character has to jump on an
object, a control rig may be used for ensuring that the char-
acter’s hand will grab the top end of the object while jumping.
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In one embodiment, a control curve 1s further associated
with an animation clip and a control rig. The control curve
provides a temporal indication for the execution of the control
rig and the application of the constraints on the character. For
example and referring to the previous example, the control
curve may temporally indicate when the character’s hand
should grab the top end of the object. In one embodiment, for
cach pose of an animation clip, the control curve indicates
whether the control rig should be applied or not. In another
embodiment, the control curve provides a percentage for each
pose. For example, for a control rig value of 25%, the control
rig 1s first applied to the animation clip/pose 1n order to obtain
a first ngged animation clip/pose. Then, the first rigged ani-
mation clip/pose 1s blended with the original animation clip/
pose to obtain a second rigged animation clip/pose which
corresponds to 75% of the original animation clip/pose and
25% of the first rigged animation clip/pose.

Once the control rig has been applied to the animation clip,
the rnigged animation clip 1s sent to a rendering unit which
generates an animation from the poses of the animation clip.
The animation 1s then stored on memory and/or sent to a
display unit.

In one embodiment, at least the last pose of the first ani-
mation clip and the first pose of the second animation clip are
blended together 1n order to create a transition between the
first and second animation clips. The poses are first blended
together before applying the control rig(s) to the blended
pose. In this case, the control rigs associated with the first and
second animation clips are successively applied to the
blended pose.

FIGS. 5a-5f1llustrates one example in which a control rig
1s applied to an animation clip using a control curve. In the
ammation clip, a character jumps on top of a cube. The
control rig associated to the animation clip comprises con-
straints to ensure that the hands of the character will be 1n
physical contact with the top edge of the cube during the
jump. The control curve associated with the animation clip
and the control rig provides timing for the application of the
control rig to the animation clip.

FIG. Sa 1llustrates a pose 1n which the character 1s 1 an
“1dle” state facing the cube on top of which he has to jump. A
state change 1indicative of a “yump” state 1s then recerved, for
example. The amimation clip and the control rig both specific
to the new state “yump” are then retrieved. The control curve
associated with the control rig and the animation clip 1s fur-
ther retrieved.

For each pose of the animation clip, it 1s determined
whether the control rig should be applied using the control
curve. If the control rig has to be applied to the pose, the
constraints corresponding to the control rig are applied to the
character and the character configuration 1s modified so that
the character configuration meets the constraints. In the
present example, the position of the hands of the character 1s
modified using a target position for the hands of the character
on the cube and the current position of the hands of the
character within the pose to ensure that the character grabs the
top edge of the cube.

FIG. 5b illustrates the 157 pose of the animation clip in
which the character 1s preparing to jump. The control curve
value associated with the 157 pose is equal to zero. Therefore,
no control rig should be applied to the 157 pose illustrated in
FIG. 5b. Similarly, FIG. 5¢ illustrates the 20” pose of the
amimation clip in which the character 1s jumping. Since the
control curve value for the 20” pose is equal to zero, the
control rig 1s not applied.

FIG. 54 illustrates the 22" pose of the animation clip in
which the hands of the character are reaching the top edge of
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the cube. The control curve value associated with the 227¢
pose 1s equal to 100%. Theretore, the control r1g 1s applied to
the 22”“ pose. The constraints comprised in the control rig are
applied to the character and the configuration of the character
1s modified for ensuring that the hands of the character are 1n
physical contact with the top edge of the cube.

FIGS. 5¢ and 5f illustrate the 40” and 55” poses of the
amimation clip, respectively, in which the character 1s pro-
gressively standing up on top of the cube. The control curve
value associated with the two poses 1s equal to zero. There-
fore, no control rig is applied to the 40” and 557 poses.

FIGS. 6a-6¢ illustrate a turther example 1 which two
control rigs are applied to two amimation clips using two
control curves, each for a respective control rig. In the first
amimation clip, a character draws a handgun from a holster
while 1n the second animation clip, the character aims at a
given direction/point. A first control rig associated to the first
amimation clip comprises constraints to ensure that the hand
of the character will be 1n physical contact with the handgun
while the character draws the handgun. A second control rig
associated to the second animation clip comprises constraints
to ensure that the handgun aims at the given direction/point. A
first and a second control curves associated with the first and
second control rigs, respectively, provides timing for the
application of the first and second control rigs to the first and
second animation clips, respectively.

FIG. 64 illustrates a pose 1n which the character 1s 1n an
“1dle” state. A state change indicative of a “handgun draw™ or
“orab” state 1s then received, for example. The first animation
clip and the first control rig both specific to the new state
“handgun draw™ are then retrieved. The first control curve
associated with the first control rig and the first animation clip
are further retrieved.

For each pose of the first animation clip, 1t 1s determined
whether the first control rig should be applied using the first
control curve. If the first control rig should be applied to the
pose, the constraints corresponding to the first control rig are
applied to the character and the character configuration 1s
modified so that the character configuration meets the con-
straints. In the present example, the position of the arm and
hand of the character 1s modified using the position of the
handgun or holster (not shown) and the current position of the
hand of the character to ensure that the character grabs the
handgun.

FIG. 6b 1llustrates a pose of the first animation clip before
the hand of the character grabs the handgun. The first control
curve value associated with the pose 1s equal to zero. There-
fore, the first control rig 1s not applied to the pose 1llustrated
in FI1G. 6b. FIG. 6c¢ illustrates a pose of the animation clip 1n
which the character partially grabs the handgun just before
firmly holding the handgun. The first control curve value for
pose 1s equal to 55%. In this case, the resulting rigged pose
corresponds to 45% of the original or non-rigged pose and
55% of a pose to which the control rig has been fully applied.
Therefore, the first control rig 1s partially applied to the pose.

FIG. 6d 1llustrates a pose of the animation clip 1n which the
character firmly holds the handgun. The first control curve
value associated with the pose 1s equal to 100%. Therelore,
the first control rig 1s fully applied to the pose. The constraints
comprised in the first control rig are applied to the character
and the configuration of the character 1s modified for ensuring
that the character firmly holds the handgun 1n his hand.

A state change indicative of an “aim-at” state 1s then
received, for example. The second animation clip and the
second control rig both specific to the new state “aim-at™ are
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then retrieved. The second control curve associated with the
second control rig and the second amimation clip 1s further
retrieved.

The second animation clip comprises information for gen-
erating an animation 1n which a character holding an object in
his hand aims at a given direction or point.

For each pose of the second animation clip, 1t 1s determined
whether the second control rig should be applied using the
second control curve. If the second control rig should be
applied to the pose, the constraints corresponding to the sec-
ond control rig are applied to the character and the character
configuration 1s modified so that the character configuration
meets the constraints. In the present example, the position of
the arm and hand of the character 1s modified using a target
direction/point and the current position of the hand/arm of the
character to ensure that the handgun aims at the target direc-
tion/point.

FIG. 6e illustrates a pose of the second animation clip in
which the character aims the handgun. The second control
curve value associated with the pose 1llustrated in FIG. 6¢ 1s
equal to 100%. Therelore, the second control rig 1s applied to
the pose and the configuration of the character 1s modified to
ensure that the handgun aims at the target direction.

While the above description refers to a method 40 for
applying a control or contextual rig to an animation clip, 1t
should be understood that the method 40 can be embodied as
an apparatus comprising a processing unit and a memory. The
processing unit 1s configured for performing the steps of the
method 40.

In one embodiment, the method 40 1s embodied as a com-
puter readable memory having recorded thereon statements
and mstructions for execution by a processing unit. The state-
ments and instructions comprise the steps of the method 40.

FI1G. 7 1llustrates a rigging system 70 for applying a control
or contextual rig to an amimation of a character during execu-
tion of a video game or animation creation. The system 70
comprises a state machine unit 72 and a nig evaluator 74.

The state machine unit 72 comprises a state machine spe-
cific to the character to be animated and a database of anima-
tion clips and control rigs. Fach amimation clip and each
control rig are associated to a corresponding state of the state
machine. Each state 1s associated with a corresponding ani-
mation clip while only some states may be associated with a
corresponding control rig. Alternatively, all of the states may
be associated with a corresponding control rig.

The state machine unit 72 1s adapted to recerve a change for
the state of the character that 1s 1n a present or first state. As
described above, a state change comprises any input that may
alfect the state in which the character 1s and force the char-
acter to pass from the first state to a second state. For example,
the state change may comprise an 1dentification of a desired
second state for the character. In another example, the state
change may be indicative of a change in a characteristic or
parameter of the character from which the second can be
determined.

The state machine unit 72 1s further adapted to determine
the next or second state for the character using the received
state change and the state machine, as described above.

In an embodiment 1n which the recerved state change 1s
indicative of a desired state for the character, the state
machine unit 1s adapted to determine the interconnection
between the present or first state and the desired state using,
the state machine. If the first state and the desired state are
directly connected together, then the second state 1s the
desired state comprised 1n the received state change. It the
first state and the desired states are not directly connected
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together, 1.e. 1f they are connected via at least one intermedi-
ary state, then the second state 1s the first intermediary state.

In an embodiment in which the recerved state change infor-
mation 1s indicative of a character parameter, the state
machine unit 72 1s adapted to determine the second state using
the character parameter. For example, the value of the param-
cter may be compared to a threshold and the second state 1s
determined according to the result of the comparison. For
example, a parameter chosen for determining the second state
may be the speed of a character being in a “walk”™ state. If the
speed of the character decreases below a first threshold, then
it 1s determined that second state 1s the “1dle™ state. If the
speed of the character increases above a second threshold
being greater than the first threshold, then 1t 1s determined that
the second state for the character 1s the “run” state.

The state machine unit 72 1s further adapted to retrieve an
ammation clip and a control rnig, each specific to the second
state, ifrom the database. The state machine unmit 72 outputs the
retrieved animation clip and the corresponding control rig. In
one embodiment, the state machine unit 72 1s adapted to
successively output each pose of the retrieved amimation clip.

It should be understood that if the second state 1s associated
with no control rig, then the state machine umt 72 only
retrieves the amimation clip specific to the second state, and
the rig evaluator 74 outputs the amimation clip without apply-
ing any control rigging to the animation clip.

The rig evaluator 74 1s further adapted to recerve the ani-
mation clip and the control rig from the state machine unit 72,
and determine whether the state-specific control rig should be
applied to the ammmation clip. It the state-specific control nig
should not be applied to the animation clip, then the ng
evaluator 74 outputs the animation clip without any control
rigging. Otherwise, the rig evaluator 74 applies the state-
specific control rig associated with the second state to the
ammation clip corresponding to the second state. When
applying the control rnig to the amimation clip/pose, the con-
straints comprised 1n the control rig are applied to the char-
acter, 1.e. the configuration of the character 1s modified so that
the constraints be met. For example, the position/configura-
tion of a character’s foot and leg 1n a pose may be modified to
ensure a physical contact between the character foot and a
tloor.

In an embodiment 1n which the state machine unit 72
outputs the amimation clip pose by pose at a given frame rate,
the rig evaluator 74 1s adapted to determine whether the
control rig should be applied to each pose of the animation
clip. Depending on the result of the determination, the control
rig may be applied to each pose of the animation clip, some of
the poses of the animation clip, or only one pose.

In one embodiment, the rig evaluator 74 uses information
contained 1n the animation clip to apply the control rig to the
ammation clip/pose. For example, in an animation clip 1n
which a character wears a holster for recerving a handgun, a
control rig may comprise constraints to ensure that the char-
acter’s hand will be 1n physical contact with the handgun
while the character draws the handgun. In this case, the posi-
tion of the handgun, while 1n the holster, 1s comprised in the
ammation clip and used by the rig evaluator 74 to ensure that
the hand of the character will firmly hold the handgun.

In the same or another embodiment, the ng evaluator 74 1s
adapted to apply the control ng using information external to
the animation clip, such as video game timing, the position of
an object, with which the character has to interact during the
amimation, the position for a body part of the character or
information from which the position for the body part can be
determined, and the like. For example, 1f 1n an animation clip
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a character has to jump on an object, a control rig may be used
for ensuring that the character’s hand will grab the top end of
the object while jumping.

In one embodiment, the database of the state machine unit
72 further comprises a control curve associated with an ani-
mation clip and a control ng. As described above, the control
curve provides a temporal indication for the execution of the
control rig and the application of the constraints on the char-
acter. For example and referring to the previous example, the
control curve may temporally indicate when the character’s
hand should grab the top end of the object. The state machine
unit 72 1s further adapted to output the control curve along
with the animation clip and the control rig to the rig evaluator
74 which uses the control curve to determine whether and/or
when the control rig should be applied.

In an embodiment in which 1t outputs the poses of the
amimation clip separately and successively, for each pose of
an animation clip, the state machine unit 72 outputs the con-
trol value corresponding to each pose along with the pose. For
example, the control curve value may be represented by a
percentage for each pose as described above.

Once the rig evaluator 74 has applied the control rig to the
amimation clip, the rigged animation clip 1s sent to a rendering
unit which generates an animation from the poses of the
ammation clip. The animation i1s then stored on memory
and/or sent to a display unat.

In one embodiment, the rigging system 70 further com-
prises a blending unit (not shown) for blending at least the last
pose of the first amimation clip and the first pose of the second
ammation clip together 1n order to create a transition between
the first and second amimation clips. The blending unit 1s
located between the state machine unit 72 and the rig evalu-
ator 74. In this case, the poses are first blended together by the
blending unit before application of the control rig(s) to the
blended pose by the rnig evaluator 74. In this case, the control
rigs associated with the first and second animation clips are
successively applied to the blended pose which 1s sent to the
rig evaluator by the blending unait.

FI1G. 8 1llustrates one embodiment of a game engine 80 for
the creation and/or development of video games. The game
engine 80 comprises a sounds engine umt 82, a graphics
engine unmt 84, a physics engine unit 86, a game logic or
artificial intelligence unit 88, and an animation engine unit 90
which comprises the state machine unit 72, the ng evaluator
74, and a rendering unit 92 for rendering the poses output by
the rig evaluator 74. The rendered poses are then displayed on
a display unit (not shown).

The sounds engine unit 82 1s adapted to provide playback
ol interactive audio files of diverse formats. The graphics
engine unit 1s adapted to generate images from a scene. In one
embodiment, a scene contains objects that contain geometry,
viewpoint, texture, lightning, and shading information. The
physics engine unit 86 1s adapted to provide an approximate
simulation of certain physical systems, such as rigid body
dynamics (including collision detection), soit body dynam-
ics, and flmd dynamics, etc.

It should be understood that the game engine 80 may com-
prise more or less modules/units as long as 1t comprises the
state machine unit 72 and the ng evaluator 74.

In one embodiment, the control or contextual rnig 1s an
inverse kinematic (IK) rig. In another embodiment, the con-
trol or contextual rig 1s a forward kinematic (FK) rig.

While the present description refers to a method and sys-
tem for applying a control or contextual rig to an amimation in
the context of a video game, 1t should be understood that the
method and system can be used 1n the context of animation
creation.

10

15

20

25

30

35

40

45

50

55

60

65

12

The embodiments described above are intended to be
exemplary only. The scope of the invention 1s therefore
intended to be limited solely by the scope of the appended
claims.

We claim:

1. A computer-implemented method for applying a control
rig to an amimation of a character, the method comprising:

use ol a processor for recewving a state change for the

character being 1n a first state of a state machine;

use of the processor for determining a second state of the

state machine for the character using the state change;

use of the processor for retrieving an animation clip and a

control rig both corresponding to the second state, the
animation clip comprising a plurality of poses for the
character each defining a configuration for a body of the
character, the control rig being specific to the second
state and corresponding to at least one constraint to be
applied on the body of the character;

use of the processor for applying the control rig to the

animation clip, thereby obtaining a rigged animation
clip; and

use of the processor for outputting the rigged animation

clip.

2. The computer-implemented method of claim 1, wherein
said recerving the state change comprises receiving a property
change for the character.

3. The computer-implemented method of claim 2, wherein
said determining comprises comparing the property change
to a property threshold.

4. The computer-implemented method of claim 1, wherein
said recerving comprises receiving a desired state for the
character.

5. The computer-implemented method of claim 1, wherein
applying the control rig to the animation clip comprises, for at
least one of the plurality of poses, modifying the configura-
tion for the body of the character in the at least one of the
plurality of poses.

6. The computer-implemented method of claim 5, further
comprising use of the processor for retrieving a control curve
comprising a temporal indication for applying the control rig,
said applying the control rig to the animation clip comprising,
applying the control rig to each one of the plurality of poses
according to a corresponding value of the control curve.

7. The computer-implemented method of claim 1, turther
comprising;

use of the processor for receiving a further state change for

the character;

use of the processor for determining a third state for the

character using the further state change and a state
machine;

use of the processor for retrieving a further animation clip

for the character and a further control rig both corre-
sponding to the third state, the further animation clip
comprising a plurality of second poses for the character,
the further control rig being specific to the third state and
corresponding to at least one further constraint to be
applied on the body of the character; and

use of the processor for blending the animation clip and the

further animation clip together to obtain a blended ani-
mation clip;

wherein said applying the control rig to the amimation clip

comprises applying the control rig and the further con-
trol rig to the blended animation clip.

8. The computer-implemented method of claim 7, wherein
said blending comprises blending at least one last pose of the
amimation clip and at least one first pose of the further ani-
mation clip together to generate at least one blended pose.
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9. The computer-implemented method of claim 1, wherein
the control rig 1s an 1nverse kinematic rig.

10. An apparatus for applying a control rig to an animation
of a character, the apparatus comprising a storing unit and a
processing unit configured for:

receiving a state change for the character being 1n a first

state;

determining a second state for the character using the state

change;

retrieving an animation clip and a control rig both corre-

sponding to the second state, the animation clip com-
prising a plurality of poses for the character each defin-
ing a configuration for a body of the character, the
control rg being specific to the second state and corre-
sponding to at least one constraint to be applied on the
body of the character;

applying the control ng to the animation clip, thereby

obtaining a rigged animation clip; and

outputting the rigged animation clip.

11. A computer readable memory having recorded thereon
statements and istructions for execution by a processing unit
to perform the steps of the method of claim 1.

12. A computer system for applying a control rig to an
amimation of a character, the computer system comprising;

a memory for storing data thereon;

at least one processing unit operatively coupled to the

memory; and

at least one program stored in the memory and configured

to be executed by the at least one processing unit, the at

least one program comprising:

instructions for recerving a state change for the character
being 1n a first state of a state machine;

instructions for determining a second state of the state
machine for the character using the state change;

instructions for retrieving an animation clip and a con-
trol rig both corresponding to the second state, the
animation clip comprising a plurality of poses for the
character each defining a configuration for a body of
the character, the control rig being specific to the
second state and corresponding to at least one con-
straint to be applied on the body of the character;

instructions for applying the control rig to the animation
clip, thereby obtaiming a rigged animation clip; and

instructions for outputting the rigged animation clip.
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13. The computer system of claim 12, wherein said receiv-
ing the state change comprises recerving a property change
for the character.

14. The computer system of claim 13, wherein said deter-
mining comprises comparing the property change to a prop-
erty threshold.

15. The computer system of claim 12, wherein said receiv-
ing comprises recerving a desired state for the character.

16. The computer system of claim 12, wherein applying the
control rig to the amimation clip comprises, for at least one of
the plurality of poses, modifying the configuration for the
body of the character in the at least one of the plurality of
poses.

17. The computer system of claim 16, wherein the at least
one program further comprising instructions retrieving a con-
trol curve comprising a temporal indication for applying the
control rig, said applying the control rig to the animation clip
comprising applying the control rig to each one of the plural-
ity of poses according to a corresponding value of the control
curve.

18. The computer system of claim 12, wherein the at least
one program further comprising:

instructions for receirving a further state change for the

character:
instructions for determining a third state for the character
using the further state change and a state machine;

instructions for retrieving a further animation clip for the
character and a further control rig both corresponding to
the third state, the further animation clip comprising a
plurality of second poses for the character, the further
control rig being specific to the third state and corre-
sponding to at least one further constraint to be applied
on the body of the character; and

instructions for blending the animation clip and the turther

animation clip together to obtain a blended animation
clip;

wherein said applying the control rig to the animation clip

comprises applying the control rig and the further con-
trol rig to the blended animation clip.

19. The computer system of claim 18, wherein said blend-
ing comprises blending at least one last pose of the animation
clip and at least one first pose of the further animation clip
together to generate at least one blended pose.
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